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Distribution of lipid components in the tissue of meat, skin and viscera from carp(Cyprynus carpio)
was analyzed using the techniques of column chromatography, thin layer chromatography and gas
liquid chromatography according to the previous report(Choi, et al., 1984).

Lipid content was varied by the portion such as 3.88% in meat (free lipid, 2.47% ; bound lipid,
1.41%), 8.02% in skin(free lipid, 5.65% ; bound lipid, 2.37%) and 6.18% in viscera (free lipid,
3.549% ; bound lipid, 2.64%).

In the all portions of the body, free lipid was composed of 68% to 929% in neutral lipid, 3% to 6%
in glycolipid and 49 to 18% in phospholipid whereas bound 1lipid was composed of 8% to 20% in
neutral lipid, 2% to 7% in glycolipid and 47% to 62% in phospholipid.

The free lipids of the tissues on the each portion were mostly represented by triglycerides and some
diglycerides, but free lipids in viscera contained considerable amounts of free fatty acids. The bound
lipids, on the other hand, commonly comprised appreciable amounts of esterified sterol and hydrocarbon,
and triglycerides. The phospholipid was mainly consisted of phosphatidyl choline, phosphatidyl ethano-
lamine and phosphatidyl serine in the both free and bound lipids, and much more phosphatidyl choline
in the bound lipid. .

The predominant fatty acids of free and bound lipids were Ci:0, Cigioy Caz0:4, C22:6 and Cig:» acids
in polar lipids, and Cig:o, Cie:1, Cisior Cig:r and Cig:z acids in non-polar lipids, whereas those of
neutral lipids were Cis:0(2.54~6.98%), Cie:0(11.20~21.13%) and Cis:0(1.58~12.76%) of saturated
acids, Cie:1(7.06~20.70%), Cig:1(21.68~30.50%) and Cz:1(1.76~6.279%) of monoenoic acids, and
Cis:2(4.50~6.89%), Cz0:4(1.52~4.29%) and C2:6(0. 73~6.629;), respectively.

In conclusion, the fatty acid compositions revealed apparent differences between the free lipid and

bound lipids in the tissues of body.
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Table 1. Proximate composition in meat, skin
and viscera of carp wet basis(%)

Component Meat * Skin Viscera
Moisture 77.01 75.08 78. 98
Protein 17.52 15.01 13.02
Lipid 3.88 8.02 6. 18
free lipid 2.47 5.65 3.54
bound lipid 1.14 2.37 2.64
Ash 1.31 1.60 1.12
Carbohydrate 0.28 0.29 0.70
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Fig. 1. Contents of free lipid and bound lipid in

meat((]), skin(@) and viscera(ll) of carp
24 in dry basis).
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Fig. 2. Contents of neutral-(NL), glyco-(GL) and
phospho-(PL) lipid in free lipid (A) and
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Table 2. Compositions of neutral lipids in free and bound lipids separated from meat,

skin and viscera of carp

wet basis(%)

Part of body Free or bound lipid MGY Fsa DG* FFAY TG ES and HC®
Meat Eree 2.81 2.92 7.71 3.12 82.42 1.53
Bound 7.91  12.52 2.91 5.21 19. 87 51.81
Skin Free 0.82 1.01 8.93 0.81 86.01 2.42
Bound 0.82 11.01 1.54 6. 02 12.90 67.95
. Free 1.01 — 25.84 17.64 48.43 7.31
Viscera Bound 6.32  28.02 1.96 11.56  15.71 36. 63

1), monoglyceride; 2), free sterol;
sterol and hydrocarbon.

7% @ DG 8.93%, ESset HC, FS, MG, FFA ¢
FEelgl 2vl, MARMEA Ao wHEEY vl
fEf o2 ES9 HC 67.95% & ¥ &35ty TG 12.90
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&85 g} MG iy 4A &K= ¢l
= ZEREL 29

PR A HgEREe
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8 Rl ¥l x3 e e ESel HCHl 714 whe
36.63%, oL t}-2 o= FS . 28.02%, TG15.71%,
FFA 11.5695, MG 6.32%9] JEe = &4A5¢ 94
c}.
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°ﬂ AAAE Hl 3 FRAoY WA HEERE

] ¥ fREel TG 7f 53] %a 2 thgo 2 ES e

TG 48.43%, DG 25.84

3), diglyceride; 4), free fatty acid; 5), triglyceride; 6), esterified

HC, MG, FS 7} 1% & 5#his
7t FEAAS ¢ 5 dodh

o5 BEEY BREE SRS HamE ug
(Table 3), WEHS] WBEHHES PC 38.99%, PE
34.79%, PS 26.22%¢] o g &4F91 9 &
BEe #54JgE-e PC 54.90%, PE 33.329%, PS
13.50% o S &S] FA 2.09% = S 1 94}
BES WGmieR-e PC 33.08%, PE 30.519%, PS
26.41% 133 $EATeHES PC53.59%, PS22.21%,
PE 20.72%9} S8 FA 3.49% = RS 3 9o
HAL 2 pER BEEY #Rse A% 9
vl = AERES BERES Mk e R
Ho) PC 45.22%, PE 34.03%, PS 20.75% ¢} JHe
2o 3 ggx, AHRES PC51.81%, PS27.07
%, PE 20.07% ¢} 489 FA 1.05% = KRS o)
ol et

o] #ERel ¥l Fo] hYEIRES- WHERRES HAl
B BEIRE kel WAuME AET =25 dd
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B3RSl BolVe] BB WEERE] PE S £ K
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o] ¥ FEHel £§8 WeBE BREY % 78~89% & A

Hoizide 2R

Table 3. Compositions of phospholipids in free and bound lipids separated from meat,
skin and viscera of carp wet basis(%
Part of body Free or bound lipid PSh PC2 PE® FA®
Meat Free lipid 26.22 38.99 34.79 —
Bound lipid 13.50 54. 90 33.32 2.09
Skin Free lipid 26. 41 33.08 30.51 —
Bound lipid 22.21 53.59 20.72 3.49
Viscera Free lipid 20.75 45.22 34.03 —
- Bound lipid 27.07 51.81 20. 07 1.05

1), phosphatidyl serine; 2), phosphatidyl choline; 3), phosphatidyl ethnolamine; 4), fatty acid.

— 152 —



wARS REA 4T FR

Atz 9 Hstel oldsl & PE 2} PC T g4
BEEl] RE W PURE K9 64~79% & AA e
of oJol| JHE BHRE ol PE S PCoh 27 A
2m 2 qbE eld] Wt PSuF Bol &HE e
e XREE £ 4 A9

5. [RES #7Al BB MK

(1 fEd 9 FEMMEIRIS BRIFERALAK

Wl o dele WEE A BRERES el
& Ml el oA &4 EEERES FEHEEER

2 ABistn & 85l st ERiRERY MBS

shistdl o HEEIRG) 9 a REOHHE Wk
® Fig. 3 3 Fig. 48} 7oh
oA IR Wstel A, WERES Cueo

2010

v

(=]

Fatty acid, %

(3]

N

Ciec Cs1 Cigo Cig1 Ce2 Cou Cos 24 Ons Gus
Main fatty acid

Fig. 3. Comparasion of main fatty acid composition
of polar lipid between free lipid ([J) and
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Fig. 4. Comparision of main fatty acid composition
of non-polar lipid between free lipid ((7)
and bound lipid (M) in meat of carp.

(20.10%), Cig:0(17.82%), C20:4(5.00%) 2 Cozs
(6.71%)9 #% Brol EEMBRIBIR A, e
B Cig:o(17.85%), C2:4(12.07%), Cz2:6(6.73%
9 Cuae(5.02%)8 4 Eol FEBEBIFR A=

9, JEEMIRE-L, WHERRFC]l FE Cisn(28.07
"'%), Ci6:0(16.84%), Ci6:1(15.03%) % C15:0(6.07%)
Sl Boz, 2T WABEE Cia(2l.22%),
Ci6:0(21.03%), Ci5:0(12.05%) B C16:1(7.28%) 9]
BOE £4 o] RelAm Yol MM MAME
o FefEtIRES sl RERRY HERe 2
ER 95% ¢ 5 Al
- AN EHIREG SFEEERY JER AR
R sl Vel el Table. 4 9F zhr.

Table. 4 o} 4] & = gleubel o] fEiEIREC] ¥
BERES RATRE BMRle] polyenoic acidsh I
B el AfEl gl ubdd, JEEEIREE MM
f#5} monoenoic acid® we] &As: ZREL BR
T 4+ gl

el o AR & TRfMBH®RS LEA
FfgFpE (TUFA/TSFA), monoenoic acide] gk
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Table. 4. Comparison of fatty acid Compositions of polar and nonpolar lipids between

free and bound lipids in meat of carp

wet basis(%)

. Free lipid Bound lipid
Group of fatty acid Polar - Nonpolar Polar Nonpolar
Saturated acid 31.37 36. 32 34.40 46.90
Monoenoic acid 26.57 48. 84 20.77 38.31
Polyenoic acid 38.55 11.59 41.84 13.65
TUFA/TSFAY 2.08 1. 66 1.82 1.11
TPEA/TMEA? 1.45 0.24 2.01 0.36
TEFA® 18.59 8. 36 20. 50 7.96
03-HUFAY 15.53 3.24 16. 77 5. 03

1), ratio of total unsaturated fatty acids to total saturated fatty acids; 2), ratio of total polyenoic acids
to total monoenoic acids; 3), percentile ratio of total essential fatty acids; 4), percentile ratio of w3-

highly unsaturated fatty acids to total fatty acids.
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EEol g
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%, Cua:o 5.34%, Cigio 3.86%, Cao02.20% S| 3
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Cis:0 4.02%, Ciaso 3.09% S0 2 2 40.98% 24
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WA AE FEBR Cisio0] BEREFA o) 2K
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WY& & F Y9k polyenoic acid JEHENRE ol
Cis:2 5.11%, Cao:s 2.18%, Cao:5 1.48%, Cig:s 1.00
% Gl &t 11.40%, #4REH e Cas 6.30%,
Cis:2 4.50%, Caoa 1.67%, Coza 1.45% B0 &
14.94% 2A BREIREA st BAREHA pol-
yenoic acidy} ¥} ¥& W= HF=H5 J&& o
< %t} polyenoic acid®] mFfehel & BEEAA
BEHARA L o WAl Wb BEESH AR
el Conolo]l wrbe Eheldiel.

WEEETS EESl HEIREN PHEREY B I
BFEBMIRS higslel 2w, =lA] fgfm@e  glolA
EEERRES  Cieo 11.70%, Cisio 3.88%, Cao 3.72
%, Cuwn 3.67% ol # 28.80%, #MAMWEL Cin
11.20%, Cig:o 6.83%, Cis:o 3.60%, Caoi0 2.96% S
o & 32.48% ZA WHEES EIfAA Y FE®
Cis:ofRo] #AMRET wol Hfisle BHE 2
¢l v}. monoenoic acide] YAAE FEEEIRE-S Cign
28.49%, Cie:s 10.60%24, Cao:r 6.27%, Cran 4.32%
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Table. 5. Comparison of fatty acid compositions of neutral lipid between free and

bound lipids in meat, skin and viscera of carp

wet basis(%)

. Meat Skin Viscera
Fatty acid Free Bound Free Bound Free Bound
Ci2:0 0.56 1.49 1.86 6.31 2.79 1.89
Ciao 0.33 ! 0.50 1.75 0.83 2.17
Cis:0 6.98 3.76 5.34 3.09 3.67 2.54
Cis:o 1.05 4.78 1.10 4.02 1.07 3.60
Cie:0 16.83 21.13 15.44 20. 87 11.70 11.20
Cirio 0.83 0. 66 1.23 0.71 1.14 1.29
Ciso 6.17 12.76 3.86 1.58 3.88 6.83
Cao:0 2.96 2.32 2.29 2.65 3.72 2.96
Caz:o - — _ —_ - -
Total 35.71 46.90 31.62 40. 98 28. 80 32.48
Cuant 0. 90 1.82 5.16 2.10 4.32 1.02
Cien1 15.09 7.06 12.95 10. 00 10. 60 20.70
Cign 28.76 27.30 30.50 21.68 28. 49 23. 69
Czo:1 3.67 1.76 5.21 3.45 6.27 2.93
Caoir 0.42 0.37 0.37 0.22 0.47 1.02
Total 48.84 38.71 54.19 37.45 50.15 49.36
Cig:2 5.44 6.37 5.11 4.50 6.89 5.60
Cis:s 0.79 0.07 1.00 —_ 1.05 0. 27
Czo:2 0. 47 — 0.85 — —_ —
C20:3 — - - - - -
Caois 2.13 1.52 2.18 1.67 3.64 4.29
Cao:s 1.18 0.92 1.48 0.7 0.78 0.77
Cazs 0.32 0.71 0.32 1.45 0.70 —
Caas 0.54 0.79 0.46 0.24 0.82 —
Cazis 0.73 3.27 — 6. 30 1.50 6.62
Total 11.59 13.65 11. 40 14.94 15.38 17.55
TUFA/TSFA 1.69 1.11 2.07 1.28 2.28 2.06
TPEA/TMEA 0.24 0.36 0.21 0. 40 0.31 0.36
TEFA 8.36 7.96 8.26 6.17 11.58 10.16
©3-HUFA 3.24 5.05 2.94 7.32 4.15 7.66

TUFA/TSFA, TPEA/TMEA, TEFA and w3-HUFA; Refer to Table. 4.

Lol 2t 50.15%, #HAIELS Cisa 23.69%, Cien
20.70%, Caon 2.939% So) 3 49.36% 24 ##E4M
2] monoenoic acidi =2 AE5o] Cis:f7+ Cienr
fo) HAs L P&E & Ydsl=h polyenoic acid
o ol A HEEIRE-S Cis:z 6.89%, Cau 3.64%,
Cazi6 1.50%, Cig:a 1.05% 5°] 15.38% &, #&HR
e Coz 6.62%, Cigiz 5.60%, Ceo:s 4.29% 50}
17.55% & }Asted #54JES  polyenoic acidi
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2] polyenoic acide Ciz:ofB0] 6.89% B =}3] 35l
HEAISE T = WIS Hstd MmETRsfniEE
B 4ol Brl 2 WHEZ A= dFE &
+ Ak

o] E #HRE BENslYD 28 HANE B iRl

Bol AT B FREfREES W(TUFA/TSFA)E &%
AaEA Wt HBEREZ =%, o|TE HR
£. # monoenoic acidel] o} 3t #& polyenoic acid®] [
(TPEA/TMEA)Al A& = #4 BAfRE 2yl 23
I BUERN®RY B(TEFA)L EEEE Mstd
EEERREC) 4 & 4RSS Byt a2y w3-
HUFAY] &E- WElRE #AREd Hstd 8%
8 gk

A El RIS FREFEMR sl olw
WED BAkR AT HRE 24, TV KL
AfAfEsL 41 FHRgs REI HEeREZE]
WepE Al Weted Tgm ol 2L HEE SHEX D
A% wtals}bR ¢ ek, TEFASL «3-HUFA o] gle]
Ae Bolel JE Wik ol Jold ksl Sl
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